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Key questions
What is already known?
 ► Globally, birth registration coverage has improved 
from 58% to 71% among children under five; how-
ever, an estimated 230 million children do not have 
identification documents.
 ► Prior studies have established that there are inequi-
ties in birth registration coverage by several socio-
demographic factors including wealth, urban/rural 
location, maternal education and access to a health 
facility.
 ► Complete birth registration is target 16.9 of the 
Sustainable Development Goals (SDGs) and crucial 
to ensuring that Civil Registration and Vital Statistics 
systems can provide accurate, timely and reliable 
information about infant mortality and other health 
outcomes, and monitor inequities.
What are the new findings?
 ► Out of 67 low- income and middle- income countries, 
14 countries had almost complete birth registration. 
On average, 39 countries reduced the percentage of 
children without birth registration, and in 14 coun-
tries the percentage of children without birth regis-
tration increased.
 ► The reductions in average non- registration were not 
met with corresponding reductions in wealth and ur-
ban/rural inequities.
 ► There were statistically significant reductions in 
both non- registration and wealth inequities in 10 
countries.
What do the new findings imply?
 ► There are large wealth and urban/rural inequities 
in birth registration which persisted while average 
coverage improved.
 ► Children in wealthier households and urban areas 
benefitted from on average improvements in birth 
registration.
 ► Monitoring the reduction of wealth and urban/rural 
inequities should be central to monitoring progress 
on SDG 16.9 on universal access to birth registration 
and legal identity.
ABSTRACT
Introduction Although global birth registration coverage 
has improved from 58% to 71% among children under five 
globally, inequities in birth registration coverage by wealth, 
urban/rural location, maternal education and access to 
a health facility persist. Few studies examine whether 
inequities in birth registration in low- income and middle- 
income countries have changed over time.
Methods We combined information on caregiver reported 
birth registration of 1.6 million children in 173 publicly 
available, nationally representative Demographic Health 
Surveys and Multiple Indicator Cluster Surveys across 
67 low- income and middle- income countries between 
1999 and 2016. For each survey, we calculated point 
estimates and 95% CIs for the percentage of children 
under 5 years without birth registration on average and 
stratified by sex, urban/rural location and wealth. For 
each sociodemographic variable, we estimated absolute 
measures of inequality. We then examined changes in non- 
registration and inequities between surveys, and annually.
Results 14 out of 67 countries had achieved complete 
birth registration. Among the remaining 53 countries, 
39 countries successfully decreased the percentage of 
children without birth registration. However, this reduction 
occurred alongside statistically significant increases in 
wealth inequities in 9 countries and statistically significant 
decreases in 10 countries. At the most recent survey, 
the percentage of children without birth registration was 
greater than 50% in 16 out of 67 countries.
Conclusion Although birth registration improved on 
average, progress in reducing wealth inequities has been 
limited. Findings highlight the importance of monitoring 
changes in inequities to improve birth registration, to 
monitor Sustainable Development Goal 16.9 and to 
strengthen Civil Registration and Vital Statistics systems.
InTRoduCTIon
Achieving ‘legal identity for all, including 
birth registration, by 2030’ is goal 16.9 of the 
Sustainable Development Goals (SDGs).1 The 
target responds to a status quo where an esti-
mated 230 million children under age five2 
and 1 billion adults are without identification 
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documents, and Civil Registration and Vital Statistics 
(CRVS) systems in many low- income and middle- income 
countries (LMICs) are unable to generate accurate and 
timely information about birth, death, marriage and 
other vital events.3–6
Compounding this problem of under- registration is a 
status quo where, although UNICEF estimates of birth 
registration in the past decade indicate a global increase 
from 58% to 65%,2 3 and most recently to 71%,7 little is 
known about global changes in inequities. Both compar-
ative and country- specific cross- sectional studies point to 
large inequalities in birth registration by socioeconomic 
status, maternal education, residential location and 
access to primary care, indicating that birth registration 
is often unevenly and unfairly distributed among chil-
dren and communities.2 8–11 Such inequalities are unfair, 
unjust and avoidable and are therefore inequities.12–14 In 
line with this, a cross sectional analysis of over 4 million 
children in 94 countries reported significant wealth ineq-
uities in birth registration in 74 countries and urban/
rural inequities in 60 countries.10 However, few studies 
examine whether these inequities have persisted or been 
addressed over time.
The importance of birth registration—and eliminating 
inequities in birth registration—is profound. The United 
Nations defines civil registration as ‘the continuous, perma-
nent, compulsory and universal recording of the occurrence and 
characteristics of vital events’.15 Civil registration and the 
generation of vital statistics have long been the founda-
tion of public health systems and central to the exercise 
of government responsibilities, with implications for how 
individuals are counted or seen by the state and how 
they in turn are able to—or are excluded from—making 
claims on the state.16 17 CRVS systems are implicated in 
good governance and enable governments to benefit 
from an accurate and timely understanding of who is 
being born, who is marrying and who is dying and from 
inclusive population denominators all of which underpin 
policy development, resource allocation and efforts to 
monitor and address inequities in health outcomes.6 18 
In the context of improving child health, women’s health 
and preventing mortality, vital statistics from civil regis-
tration allow reliable and timely estimates of infant and 
under- five mortality rates, the maternal mortality ratio, 
life expectancy at birth, the crude death rate and indi-
cators of total fertility rate.4 6 19 20 However, when CRVS 
systems are weak, decision makers have to rely on other 
statistical estimates that vary according to the methods 
used to develop them. For example, in many LMICs, 
there is a reliance on modelled estimates based on survey 
and census data to measure and monitor infant and child 
mortality.21–23 For the 192 states that have ratified the 
1989 Convention on the Rights of the Child, birth regis-
tration has also become central to the obligation these 
states have to fulfilling the rights of children.24
In addition to the ways in which population- level ineq-
uities in birth registration can hinder efforts to measure 
and monitor population health, children without birth 
registration can face a range of exclusions and vulnera-
bilities. Without proof of legal identity, children are often 
invisible in the eyes of the state,2 25 and depending on 
a country’s citizenship regime, may also be stateless.25–27 
The absence of birth registration also makes proof of 
age and family relationships challenging.28 Proof of age 
is often relied on for vaccination, the measurement of 
malnutrition,29 school enrolment, making adjudications 
about child marriage and a child’s rights in the context 
of juvenile justice and child migration.30 31 Proof of family 
relationship is particularly important in the context of 
orphaning and family separation. Without the proof of 
identity linked to birth registration, accessing govern-
ment social transfers, the banking system and voter 
registration is challenging or impossible.11 Research also 
indicates that birth registration can help protect children 
from abuse and exploitation32 33 and is associated with 
improved health outcomes, including early childhood 
growth and development.34–36
Accordingly, given the lack of data on trends in inequi-
ties in birth registration and the importance of birth regis-
tration, this study examines the direction and magnitude 
of changes in on- average birth registration and wealth, 
urban/rural and gender- based inequalities between 1999 
and 2016 in all LMICs with Demographic Health Surveys 
(DHS)/Multiple Indicator Cluster Surveys (MICS) data 
to ask whether national- level improvements in birth regis-
tration were concurrent with reductions in inequities.
MeTHodS
data sources and design
We combined publicly available, nationally represent-
ative DHS and MICS from 67 countries between 1999 
and 2016. Both DHS and MICS use multistage cluster 
sampling, are designed to produce nationally representa-
tive estimates of health outcomes at the national, urban–
rural and regional levels37 38 and are often used to estab-
lish national targets and monitor progress on the SDGs. 
In many LMICs, the absence of comprehensive and func-
tioning civil registries means that questions about birth 
registration DHS and MICS represent the only source 
of information about birth registration. The number of 
countries with household survey data on birth registra-
tion increased from approximately 70 in 2000 to over 120 
in 2017.39 Using data from DHS and MICS allowed us to 
construct a dataset with the most data points for each 
country over time where the outcome measure, covari-
ates and sampling design were comparable within and 
across countries.
Birth registration questions were included in the DHS 
from 1999 and in the MICS from 2000. For birth regis-
tration, all children under 5 years of age residing in fixed 
households were sampled—irrespective of whether their 
biological mother is also resident in the household—and 
interviews were conducted with the caregiver. Children 
who had died, were living on the street or in state institu-
tions are not included in these surveys and we therefore 
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expect to underestimate both the average percentage of 
children under five without birth registration as well as 
inequalities in registration.
Because of our interest in changes in both birth regis-
tration coverage and inequalities, only countries with 
two or more surveys with data on birth registration 
were included in the analysis. Surveys had to include 
relevant covariates (household wealth quintile, urban/
rural location and sex of the child) and be designed to 
produce nationally representative estimates that could be 
compared over time: surveys were excluded if birth regis-
tration questions were posed differently across years or if 
national boundaries changed.
We used publicly available data from the World Bank to 
create a list of regions and income- groups by country.40 
To select the final sample of surveys, we used information 
on the DHS and MICS websites and the dataset repos-
itory in the International Centre for Equity in Health 
at the Federal University of Pelotas Brazil to identify 
the 100 of the 218 World Bank economies with publicly 
available DHS and MICS surveys in September 2018. 
A total of 68 countries had more than one survey that 
met the inclusion criteria. To create our final sample, 
we grouped surveys into four waves based on time inter-
vals, which corresponded to the years of MICS and DHS 
survey rounds: surveys conducted prior to 2004 (wave 
1), between 2004 and 2008 (wave 2), between 2009 and 
2012 (wave 3) and after 2013 (wave 4). The majority of 
countries (n=57) had one survey per wave. For a small 
sample of countries (n=11) where there were two surveys 
per wave, we retained one survey per wave ensuring we 
included the oldest and most recent survey to preserve 
the longest time interval and otherwise selected the survey 
with the larger sample size. One country was excluded 
from the final sample after applying survey waves as it had 
two surveys conducted between 2009 and 2012 (wave 3). 
Our final sample included 67 countries and 173 surveys.
outcome
The primary outcome was the percentage of children 
under five (0–59 months) without birth registration 
(also referred to as non- registration) as reported by the 
caregiver. This is the inverse of the MICS and DHS defini-
tion of birth registration and described children who did 
not have a birth certificate, whose births were not regis-
tered with the ‘civil authorities’ or whose caregivers did 
not know whether the child’s birth had been registered. 
The denominator was the number of children under 
five included in the nationally representative survey 
sample. We defined complete birth registration as non- 
registration less than or equal to 5%, indicating that most 
children in the country had their births registered.
The DHS questions on birth registration were consis-
tent over survey rounds. However, changes were made to 
the calculation of birth registration across MICS rounds: 
to allow for comparability, we recalculated birth regis-
tration estimates from MICS2 and MICS3 according to 
the indicator definition in MICS4, and the estimates 
presented here may differ from estimates included in the 
MICS2 and MICS3 national reports. Online supplemen-
tary table S1 provides a description of survey questions.
Covariates
We included three sociodemographic covariates for 
disaggregation and estimating inequalities. The groups 
we hypothesised to be the ‘best off’ and have the lowest 
percentage of children under five without birth regis-
tration were selected as the reference category for 
analysis. Covariates included: sex of the child (boys 
(referent (ref)), girls), residential location (urban (ref), 
rural) and wealth which was used in the analysis both 
as an ordinal variable (quintiles from poorest to richest 
(ref)) and as a binary variable (quintiles 1 and 2, quin-
tiles 3–5 (ref)). Consistent with the DHS and MICS 
methodology, wealth quintiles were calculated by the 
survey programme based on a household asset index 
constructed using principal components analysis where 
wealth quintile 1, for example, represented the poorest 
20% of the households.41 Because relevant assets may 
vary in urban and rural households, separate principal 
component analyses were carried out in each area and 
then combined into a single score using a scaling proce-
dure to allow comparability. This score was then divided 
into quintiles.42
Statistical analyses
Cross-sectional analyses
For each survey, we calculated point estimates and 95% 
CIs for the percentage of children under five without 
birth registration on average and stratified by sex, resi-
dential location and wealth. We estimated the absolute 
difference in non- registration coverage among girls 
compared with boys and among children living in rural 
compared with urban areas. To estimate wealth inequal-
ities, we calculated the slope index of inequality (SII), 
which accounts for the distribution of individual children 
across household wealth quintiles.43 Absolute measures of 
inequality are more easily interpretable and less sensitive 
to small differences than relative measures of inequality. 
We conducted tests of statistical significance to examine 
whether estimates were significantly different from zero, 
the null value, which represents no inequality.
Changes in birth registration
All analyses were country- specific and we estimated change 
in non- registration on average and stratified by covariates. 
For the primary analyses, we calculated the difference in 
non- registration between the first available and most recent 
survey in each country and divided this by the number of 
years between surveys to estimate annual change. In addi-
tion, we estimated change by survey wave. We considered 
countries which maintained non- registration coverage 
below 5% between the first and most recent survey to have 
achieved complete registration.
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Changes in gender, urban/rural and wealth inequalities in birth 
registration
To examine changes in inequalities in non- registration 
over time, we estimated the absolute change in gender, 
urban/rural and wealth inequalities between the first and 
last survey, annually and between survey waves. Differ-
ences in estimates of inequality were deemed significant 
if the CIs between the first and most recent survey were 
not overlapping.
All estimates were weighted to account for the multi-
stage sampling design. Analyses were conducted in Stata 
15.
ReSulTS
Sample
The final sample comprised of 67 countries and 173 
nationally representative surveys which included 
1.6 million children under five. Table 1 and online 
supplementary figure S1 show the distribution of coun-
tries and surveys included, and the percentage of chil-
dren under five without birth registration for the first 
and most recent survey. The final sample included 
countries from 6 of the 7 World Bank regions ranging 
from 3 countries in Middle East and North Africa to 32 
countries in Sub- Saharan Africa. Most countries included 
were low- middle (45%) or low- income countries (40%) 
and only 15% were upper- middle income countries. Of 
the 173 surveys, 75 (43%) were DHS and 98 (57%) were 
MICS. Surveys were conducted between 1999 and 2016: 
17% before 2004 (Wave 1), 33% between 2004 and 2008 
(Wave 2), 28% between 2009 and 2012 (Wave 3), and the 
remaining 21% were conducted between 2013 and 2016 
(Wave 4).
Cross-sectional analyses of children without birth registration
Table 1 shows the percentage of children without birth 
registration based on caregiver report at the first and most 
recent survey. At the first survey, the smallest estimates of 
non- registration were similar across regions, and in five 
out of six regions were below 5%, which we defined as 
complete birth registration coverage. However, in South 
Asia, the smallest estimate was 58.9% (95% CI 57.8 to 
59.9) in India in 2005. In contrast, the largest estimates 
of non- registration at the first survey varied widely by 
region: in Europe and Central Asia, the largest estimate 
of non- registration was 25.4% (95% CI 22.0 to 29.2) in 
Tajikistan in 2000; in South Asia it was 90.2% (95% CI 
89.4 to 90.9) in Bangladesh in 2006 and in Sub- Saharan 
African non- registration was highest in Liberia in 2007 
where 96.4% (95% CI 95.4 to 97.2) of children under 
five were unregistered. Estimates of non- registration 
from the most recent surveys also varied by region and 
were overall lower than estimates from the first survey. 
However, at the most recent survey, the percentage of 
children without birth registration was greater than 50% 
in 16 out of 67 countries. Online supplementary table S2 
shows estimates and CIs for each survey by country.
Figure 1 shows wealth, urban rural and gender inequal-
ities in birth registration for each survey. Large wealth 
and urban/rural inequalities were observed in surveys in 
every region except Europe and Central Asia and were 
largest in South Asia and Sub- Saharan Africa. The SII 
was significantly different from the null value of 0 repre-
senting no inequality in 129 out of 173 surveys which 
indicated that fewer children living in the poorest house-
holds compared with the wealthiest had their births regis-
tered. Among these surveys, wealth gaps were as large as 
20 percentage points in in 89 surveys and larger than 50 
percentage points in 26 surveys. The SII was greater than 
70 percentage points in two countries: Nigeria in 2011 
and Pakistan in 2012.
Urban/rural inequalities were not insubstantial: 105 
out of 173 surveys had significant urban/rural inequali-
ties. Non- registration was 20 percentage points or higher 
in rural areas compared with urban areas in 45 surveys. 
Niger in 2006 and 2010 was the only country with an abso-
lute difference larger than 40 percentage points between 
urban and rural areas. In contrast, the percentage of 
children without birth registration was statistically signifi-
cantly higher in urban areas compared with rural areas in 
six surveys. Online supplementary tables S3 and S4 show 
estimates and CIs wealth and urban/rural inequalities for 
each survey by country.
Gender inequalities in registration were observed 
in fewer surveys and were smaller in magnitude. In 17 
surveys, the absolute difference in non- registration was 
statistically significantly higher among girls compared with 
boys, however the largest inequality was 3.9 percentage 
points in Mali in 2006. In five surveys, the reverse was 
observed, and non- registration was significantly higher 
among boys—the largest gap was 5.3 percentage points 
in Swaziland in 2014.
Changes in the percentage of children without birth 
registration (1999-2016)
Figure 2 shows changes in the percentage of children 
without birth registration for each country. A total of 14 
countries, of which 9 were in Europe and Central Asia, 
had achieved complete birth registration coverage by the 
first survey and sustained this until the most recent survey. 
Among the 53 countries that had not achieved complete 
coverage, non- registration decreased in 39 countries and 
increased in 14 countries. Among the 32 countries in Sub- 
Saharan Africa included in the sample, non- registration 
increased in 10 and decreased in 22 countries.
Annual decreases in non- registration ranged from 5.7 
percentage points in Mozambique to 0.001 percentage 
points in Honduras. A total of 26 countries achieved an 
annual decrease greater than 1 percentage point, and 
8 of these countries achieved decreases greater than 3 
percentage points. Annual increases in non- registration 
were smaller compared with decreases and ranged from 
0.2 percentage point in Haiti to 3 percentage points in 
Zimbabwe. Annual increases in non- registration greater 
than 1 percentage point were observed in four countries. 
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Table 1 Percentage of children under five without birth registration at the first and most recent survey in the sample of 
countries (n=67) and surveys (n=173) included
Region Country
World Bank income 
group*
Surveys included
% children under five 
without birth registration
N Years and data sources First survey
Most recent 
survey
East Asia and 
Pacific
Cambodia Low income 3 2005 (DHS), 2010 (DHS), 2014 (DHS) 33.6 26.7
Indonesia Lower- middle income 2 2007 (DHS), 2012 (DHS) 49.4 33.4
Lao Lower- middle income 3 2000 (MICS), 2006 (MICS), 2011 
(MICS)
40.6 25.2
Mongolia Lower- middle income 4 2000 (MICS), 2005 (MICS), 2010 
(MICS), 2013 (MICS)
2.4 0.7
Myanmar Lower- middle income 2 2000 (MICS), 2015 (DHS) 39.4 18.7
Thailand Upper- middle income 2 2005 (MICS), 2012 (MICS) 0.6 0.5
Vietnam Lower- middle income 4 2000 (MICS), 2006 (MICS), 2010 
(MICS), 2013 (MICS)
27.8 3.9
Europe and 
Central Asia
Albania Lower- middle income 2 2000 (MICS), 2008 (DHS) 1.2 1.4
Armenia Lower- middle income 2 2005 (DHS), 2010 (DHS) 3.6 0.4
Azerbaijan Lower- middle income 2 2000 (MICS), 2006 (DHS) 3.2 6.4
Kazakhstan Upper- middle income 3 2006 (MICS), 2010 (MICS), 2015 
(MICS)
0.8 0.3
Kyrgyzstan Lower- middle income 3 2005 (MICS), 2012 (DHS), 2014 (MICS) 5.7 2.3
Macedonia Upper- middle income 2 2005 (MICS), 2011 (MICS) 6.2 0.3
Moldova Lower- middle income 3 2000 (MICS), 2005 (DHS), 2012 (MICS) 2.1 0.4
Montenegro Upper- middle income 2 2005 (MICS), 2013 (MICS) 2.1 0.6
Serbia Upper- middle income 3 2005 (MICS), 2010 (MICS), 2014 
(MICS)
1.0 0.6
Tajikistan Low income 3 2000 (MICS), 2005 (MICS), 2012 (DHS) 25.4 11.6
Turkmenistan Upper- middle income 2 2006 (MICS), 2015 (MICS) 4.5 0.4
Ukraine Lower- middle income 2 2005 (MICS), 2012 (MICS) 0.2 0.2
Uzbekistan Low income 2 2000 (MICS), 2006 (MICS) 0.5 0.1
Latin America and 
the Caribbean
Belize Lower- middle income 2 2006 (MICS), 2011 (MICS) 5.6 4.8
Bolivia Lower- middle income 2 2000 (MICS), 2008 (DHS) 18.4 24.1
Dominican 
Rep
Upper- middle income 3 2000 (MICS), 2007 (DHS), 2014 (MICS) 25.4 12.0
Guyana Lower- middle income 4 2000 (MICS), 2006 (MICS), 2009 
(DHS), 2014 (MICS)
3.5 11.3
Haiti Low income 2 2005 (DHS), 2012 (DHS) 18.9 20.3
Honduras Lower- middle income 2 2005 (DHS), 2011 (DHS) 6.5 6.4
Suriname Upper- middle income 2 2006 (MICS), 2010 (MICS) 3.4 1.1
Middle East and 
North Africa
Iraq Lower- middle income 2 2000 (MICS), 2011 (MICS) 1.9 0.8
State of 
Palestine
Lower- middle income 2 2010 (MICS), 2014 (MICS) 0.7 0.7
Yemen Lower- middle income 2 2006 (MICS), 2013 (DHS) 77.7 69.3
South Asia Afghanistan Low income 2 2010 (MICS), 2015 (DHS) 62.7 57.7
Bangladesh Lower- middle income 3 2006 (MICS), 2012 (MICS), 2014 (DHS) 90.2 79.8
India Lower- middle income 2 2005 (DHS), 2015 (DHS), 58.9 20.3
Nepal Low income 3 2006 (DHS), 2011 (DHS), 2016 (DHS) 65.0 43.8
Pakistan Lower- middle income 2 2006 (DHS), 2012 (DHS) 73.4 66.4
Continued
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Region Country
World Bank income 
group*
Surveys included
% children under five 
without birth registration
N Years and data sources First survey
Most recent 
survey
Sub- Saharan 
Africa
Angola Upper- middle income 2 2001 (MICS), 2015 (DHS) 70.8 75.0
Benin Low income 2 2006 (DHS), 2011 (DHS) 46.9 19.8
Burkina Faso Low income 2 2006 (MICS), 2010 (DHS) 36.3 23.1
Burundi Low income 3 2000 (MICS), 2005 (MICS), 2010 (DHS) 25.1 24.8
CAR Low income 3 2000 (MICS), 2006(MICS), 2010 (MICS) 27.5 39.0
Cameroon Lower- middle income 4 2000 (MICS), 2006 (MICS), 2011 
(DHS), 2014 (MICS)
66.1 33.9
Chad Low income 3 2000 (MICS), 2010 (MICS), 2014 (DHS) 75.1 88.0
Comoros Low income 2 2000 (MICS), 2012 (DHS) 16.6 12.7
Congo DR Low income 4 2001 (MICS), 2007 (DHS), 2010 
(MICS), 2013 (DHS)
65.8 75.4
Cote d’Ivoire Lower- middle income 3 2000 (MICS), 2006 (MICS), 2011 (DHS) 28.2 35.0
Gambia Low income 3 2000 (MICS), 2005 (MICS), 2013 (DHS) 67.8 28.0
Ghana Lower- middle income 3 2006 (MICS), 2011 (MICS), 2014 (DHS) 48.6 29.3
Guinea Bissau Low income 3 2000 (MICS), 2006 (MICS), 2014 
(MICS)
57.9 76.3
Kenya Lower- middle income 2 2008 (DHS), 2014 (DHS) 40.0 33.1
Lesotho Lower- middle income 2 2009 (DHS), 2014 (DHS) 54.9 56.7
Liberia Low income 2 2007 (DHS), 2013 (DHS) 96.4 75.4
Mali Low income 2 2006 (DHS), 2012 (DHS) 46.7 15.7
Mauritania Low income 2 2007 (MICS), 2011 (MICS) 44.2 41.2
Mozambique Low income 2 2008 (MICS), 2011 (DHS) 69.2 52.1
Namibia Upper- middle income 2 2006 (DHS), 2013 (DHS) 32.9 12.9
Niger Low income 3 2000 (MICS), 2006 (DHS), 2012 (DHS) 54.5 36.1
Nigeria Lower- middle income 3 2007 (MICS), 2011 (MICS), 2013 (DHS) 76.7 70.2
Rwanda Low income 3 2005 (DHS), 2010 (DHS), 2014 (DHS) 17.6 44.0
S Tome & 
Principe
Lower- middle income 3 2000 (MICS), 2008 (DHS), 2014 (MICS) 30.1 4.8
Senegal Low income 3 2000 (MICS), 2010 (DHS), 2015 (DHS) 34.0 31.7
Sierra Leone Low income 4 2000 (MICS), 2008 (DHS), 2010 
(MICS), 2013 (DHS)
53.6 23.3
Swaziland Lower- middle income 4 2000 (MICS), 2006 (DHS), 2010 
(MICS), 2014 (MICS)
47.1 46.5
Tanzania Low income 2 2010 (DHS), 2015 (DHS) 83.7 73.6
Togo Low income 3 2000 (MICS), 2006 (MICS), 2010 
(MICS)
17.9 22.1
Uganda Low income 2 2006 (DHS), 2011 (DHS) 79.0 70.1
Zambia Lower- middle income 3 1999 (MICS), 2007 (DHS), 2013 (DHS) 90.4 88.7
Zimbabwe Low income 3 2005 (DHS), 2010 (DHS), 2015 (DHS) 26.1 56.5
Table shows the distribution of countries and surveys included, and the percentage of children under five without birth registration for both the first 
and most recent survey. Birth registration information was first collected between 1999 and 2010 in each country. In 54 out of 67 countries (80%), 
the first survey was conducted either in the year 2000 or in 2005–2006. The most recent surveys with birth registration were conducted between 
2006 and 2016 and in 47 countries (70%) these were conducted between 2011 and 2014.
*World Bank income group indicates income group at the most recent survey.
DHS, Demographic Health Surveys; MICS, Multiple Indicator Cluster Surveys.
Table 1 Continued
Online supplementary table S2 shows the magnitude 
and direction of total change in non- registration, annual 
change and changes between survey wave in all 67 
countries.
The flowcharts in figure 3 group countries according to 
whether reductions in both non- registration and inequal-
ities were achieved or not and summarises concurrent 
changes in wealth (figure 3A) and urban/rural inequalities 
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Figure 1 Wealth, urban/rural and sex inequalities in the % of children without birth registration in 173 national surveys 
stratified by region. Each dot is a survey (n=173) in a country. Zero is the null value and positive values in the shaded area 
represent inequalities. Wealth inequalities were estimated using the Slope Index of Inequality and five wealth quintiles. Urban/
rural and sex inequalities were estimated by calculating the absolute difference in the % of children without birth registration 
residing in rural areas compared to urban areas, and among girls compared to boys.
(figure 3B). Among the 53 countries, which did not have 
complete birth registration, 39 countries successfully 
decreased the percentage of children without birth regis-
tration. However, in most of these countries, statistically 
significant reductions in wealth inequalities were not 
observed: 10 out of 39 countries achieved significant reduc-
tions in wealth inequalities, and in 9 countries significant 
increases in wealth inequalities were observed. Similarly, in 
most of the 39 countries where non- registration decreased, 
urban/rural inequalities did not decline: 9 countries 
achieved significant reductions in urban/rural inequalities 
in 4 countries significant increases in urban/rural inequal-
ities were observed.
Figure 3 also shows that among the 14 countries where 
the percentage of children without birth registration 
increased between the first and most recent survey, there 
were concurrent and significant increases in wealth 
inequalities in 5 countries and in urban/rural inequal-
ities in 4 countries. None of the 14 countries where 
non- registration increased were able to achieve signifi-
cant reductions in wealth and urban/rural inequalities. 
Online supplementary tables S2 and S3 show the magni-
tude and direction of total change in the SII and urban/
rural inequalities, annual change and changes between 
survey wave in all 67 countries.
Figure 4 shows the magnitude of annual change in 
inequalities for each of the groups in figure 3. Among 
the countries where non- registration increased, the 
largest increase in wealth inequalities was in Lesotho. 
Between 2006 and 2014, non- registration increased by 
1.8 percentage points (0.36 percentage points per year) 
and wealth inequalities increased by 20.7 percentage 
points (4.1 percentage points per year), indicating that 
children in the poorest households faced the largest 
increase in non- registration. Among countries where 
non- registration decreased, the largest annual decline 
in wealth inequalities (5.5 percentage points) and 
urban/rural inequalities (2.9 percentage points) was in 
Namibia, while in Pakistan the on- average decline in non- 
registration was paired with the largest annual increase in 
wealth inequalities (7.8 percentage points) and urban/
rural inequalities (4.7 percentage points). Countries with 
complete birth registration reduced any remaining wealth 
and urban/rural inequalities. Notably, there was signif-
icant correlation between annual change in wealth and 
urban/rural inequalities (correlation coefficient=0.82).
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Figure 2 Annual change in the percentage of children without birth registration between the first and most recent survey in 
low- income and middle- income countries. Country information includes the year of the first and most recent survey used to 
calculate annual change and the % of children without birth registration at each time point. Lines represent the 14 countries 
which have achieved complete birth registration coverage (non- registration<=5%) and bars represent the 53 countries which 
have not achieved complete birth registration coverage.
dISCuSSIon
To our knowledge, this is the largest global study on birth 
registration, which combines data from 9.3 million chil-
dren in 173 nationally representative DHS and MICS 
surveys across 67 LMICs countries to examine changes in 
averages and inequalities in birth registration during the 
Millenium Development Goal (MDG) and SDG period 
in a comparative and systematic way. We contend that 
the wealth and urban/rural inequalities in registration 
our findings reveal are unfair, unjust and avoidable and 
therefore represent inequities.12–14 Findings show that 
although 39 out of 67 countries were able to reduce the 
average percentage of children without birth registration 
between 1999 and 2016, such reductions did not occur 
alongside similar reductions in wealth or urban/rural 
inequities. Additionally, we show that gender inequities 
in birth registration at the national level were consistently 
small at each time point.
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Figure 3 Change in (A) wealth and (B) urban/rural inequalities among countries which increased and decreased non- 
registration. Figure shows the number of countries which achieved changes in (a) wealth inequalities and (b) urban/rural 
inequalities relative to changes in non- registration.Notes: Supplementary Tables S3 and S4 show the magnitude and direction 
of total change in (a) SII and (b) urban/rural inequalities, annual change, and changes between survey wave in all 67 countries.
There are a number of limitations to this study. Although 
we rely on the most recent data available, the most recent 
surveys in our sample are from 2015 and may not reflect 
the most current coverage of birth registration. Notably, 
we do not examine access to birth certificates—docu-
mentary proof of registration—which, prior research 
indicates is likely to be lower than access to registration 
in many countries.10 44 The sample of countries included 
reflects (1) the focus of the DHS and MICS programme 
on LMICs, (2) when questions on birth registration were 
included and removed from these surveys especially 
since birth registration questions from national surveys 
are often removed as CRVS systems improve, and (3) 
which countries had more than one survey available. In 
response to these limitations, we refrained from pooling 
data to construct regional or global estimates, and we 
estimated annual change to make countries comparable. 
Given that the annual change approach treats all annual 
changes as the same regardless of when they occurred, 
we also estimate change between survey waves to partially 
address this limitation.
The DHS and MICS sampling approach and data struc-
ture could also affect our results. First, there could be 
some measurement error as caregivers are asked whether 
a child’s birth is registered with the ‘civil authorities’, a 
term which could differ in its interpretation across coun-
tries and across survey years, especially if the physical 
birth certificate is not available. However, this should not 
affect estimates within countries. Second, the MICS and 
DHS data used do not include children living outside 
households who are more likely to be marginalised 
and vulnerable and also do not include information on 
infant deaths, especially neonatal deaths, for whom birth 
registration is often overlooked.6 44 It is therefore likely 
that we underestimate the percentage of children living 
without birth registration and the invisibilities which 
drive this under- report will persist as long as household- 
based national surveys are the primary—and only—data 
source in LMICs to investigate birth registration. Third, 
wealth quintiles represent relative rather than absolute 
wealth, so the poorest quintile in one country could be 
wealthier than the second or third quintile in another 
country. Other data limitations that affected our analytic 
approach include the lack of data on child’s age at regis-
tration, making it challenging to estimate which children 
were registered in a given year and to estimate yearly 
trends in registration. There is also no information on 
birth registration among children above 5 years of age, 
on location of registration and on facility birth for chil-
dren who are not living with their biological mothers: this 
limits the development of detailed subnational recom-
mendations on where birth registration access could be 
improved. We also recognise that a registered birth and a 
functioning CRVS system may not translate to the publi-
cation and use of vital statistics. However, complete regis-
tration does represent an important step.
Finally, there are limitations in the choice of measure 
to estimate inequalities: absolute differences are sensi-
tive to changes in the number of individuals in each 
stratification category and to effect modification by 
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Figure 4 Magnitude of annual change in (A) wealth inequalities and (B) urban/rural inequalities among countries which 
increased and decreased non- registration.
time.43 45 However, in most countries, the male/female 
ratio is close to even and survey sampling should help 
account for urban/rural migration. Finally, all estimates 
are at the national level, which may obscure large within 
country differences in birth registration by region or 
inequities within- regions, particularly by gender and 
particularly in countries with large sex ratios at birth. 
Future work could examine subnational changes in birth 
registration and inequities at the regional or state level to 
guide the targeting of efforts within countries to improve 
registration.
However, our findings make two key contributions to 
prior research that documents global improvements in 
access to birth registration.2 3 First, we show that improve-
ments in access to birth registration were neither ubiqui-
tous nor universal, as evidenced by the 14 countries where 
non- registration increased and by the 16 countries where, 
even at the most recent survey, 1 in 2 children under five 
did not have their births registered. Second, our findings 
suggest that even improvements in ‘on average’ access 
to birth registration should be interpreted with caution 
and through the lens of equity- oriented analyses which 
reveal that across the 39 countries where non- registration 
declined, improvements in many countries were unfairly 
and unevenly distributed.
Our findings echo prior work on how national aver-
ages can mask health inequities,46 and how large inequi-
ties in child health outcomes and access can persist even 
in the context of increasing national coverage.43 47 Prior 
research has also demonstrated how absolute health 
inequities increase in the short term and how by the time 
coverage improves among the most deprived groups, 
coverage among the most privileged groups is already 
close to 100%.48 Similarly, historical research in high- 
income countries suggests that the expansion of birth 
registration was unequal and documents how minority 
and marginalised populations were initially excluded.49–51 
Our results raise questions about whether the path to 
universal coverage of birth registration is through large 
wealth and urban/rural inequities: the majority of surveys 
in the sample underscore that children in poor house-
holds and rural areas are more likely to be living without 
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the benefits of birth registration, and that improvements 
are slower among children in poor and rural households. 
Critically, our results also show that these inequities 
can be reduced if not eliminated and are therefore not 
inevitable.
In addition to the 14 countries in our sample that 
achieved complete birth registration and also elimi-
nated wealth, urban/rural other inequities, 10 countries 
(Namibia, Mozambique, Vietnam, Indonesia, Nepal, 
Dominican Republic, Sierra Leone, India, Comoros, 
Ghana) were able to achieve a concurrent decline in non- 
registration and in wealth inequities. Of note, there were 
6 countries (Namibia, Vietnam, Sierra Leone, Indonesia, 
India, Dominican Rep) where both wealth and urban/
rural inequities declined. However, it is important to note 
that even among this sample, improvements varied. For 
example, wealth inequities in Indonesia decreased on 
average by 1.5 percentage points per year from a 64.0 
(2007) to a 56.7 (2012) percentage point difference 
between children in the poorest and wealthiest house-
holds. Although this decline is statistically significant, 
children from the poorest two wealth quintiles were still 
almost half as likely to be registered in 2012. In contrast, 
Sierra Leone achieved a 3.7 percentage point per year 
decline and wealth inequities fell from 52.5 (2005) to 4.7 
(2013) percentage points. Both declines were significant 
but varied greatly in magnitude. Lessons from these coun-
tries could be instructive in understanding approaches 
to concurrently improve registration and reduce ineq-
uities. Further work is needed to untangle the policies 
and initiatives underpinning these changes, including 
whether this is the unintended effects of the status quo 
or a result of policies that were aiming to improve aver-
ages or specifically reduce inequities. A brief review of 
the literature indicates that the following factors can 
improve birth registration: reducing registration fees; 
linking registration to the health and education systems; 
expanding welfare and social protection; strengthening 
the design of the CRVS system (e.g., through process 
mapping and digitisation); harmonising parallel identifi-
cation systems and removing policies and laws which (1) 
require the marriage certificates of parents to register a 
child, (2) require a father to be present and (3) discrimi-
nate against ethnic minorities especially in the context of 
providing nationality.11 52–58
Our findings make visible, and quantify, the large 
wealth and urban/rural inequities which most countries, 
even those that have improved birth registration, must 
tackle. These findings contribute to: critical scholarship 
on who is excluded from definitions and counts of a 
population59; the growing literature on the importance 
of studying changes in health inequities over time60–63 
and to research arguing for the importance of public 
health data systems which allow health equity to be moni-
tored to guide the development of equity- oriented poli-
cies, programme and practices.46 64–66 More specifically, 
our findings support current research and policy calling 
attention to the need to improve CRVS systems which 
remain underfunded, underprioritised and underdevel-
oped in many countries,3–5 have made modest progress,5 21 
and continue to exclude marginalised populations.11 The 
recent galvanisation of resources and commitments made 
by international agencies, governments and local organ-
isations have led to a multiplicity of efforts to improve 
the quality, availability and use of vital statistics for public 
health21 and assess whether ‘every child is counted’ in the 
context of the SDGs.39 It is in this context that we bring 
attention to the need for governments and development 
partners to assess inequities in civil registration and to 
ensure that equity- oriented approaches are central to 
efforts to improve birth registration.
To this end, we also show that the analysis of the 
birth registration indicator in national surveys provides 
important insights into exclusions in civil registries: 
health statistics from civil registries in countries with 
large inequities in birth registration are likely to systemat-
ically mis- estimate infant mortality rates as children from 
poor and rural households are less likely to be counted. 
However, such analyses of survey data are often based on 
data which are several years old and do not obviate the 
need for direct assessments of CRVS coverage, quality and 
functioning, which are current and can guide improve-
ments. For example, the vital statistics performance 
index indicator, which is solely based on death registra-
tion, has been used to measure the performance of CRVS 
systems,5 67 and has more recently been adapted to assess 
birth registration data quality and whether data on birth 
weight, live birth order, maternal age and sex of child 
are captured.44 Such efforts continue to be important 
especially since the ultimate goal is to develop inclusive 
national data systems which make redundant the use of 
national surveys to measure birth registration and which 
ensure children and adults have equitable access to birth 
registration.
ConCluSIon
Findings reveal that the wealth and urban/rural inequi-
ties in birth registration have persisted in most countries 
and highlight the importance of monitoring changes 
in equity to improve birth registration systems and to 
achieve SDG 16.9. Efforts to improve birth registration 
should strive to improve averages and actively reduce 
the unfair and unequal distribution of birth registration. 
Equity analyses can guide national policy, technical assis-
tance to countries and provide insights into how inclusive 
CRVS systems are.
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